. Similar constrained problems (involving a mass constraint), were studied by Coleman, Marcus and Mizel [7] and by Marcus [ 12, 13] . The constrained problems were conceived as models for determining the thermodynamical equilibrium states of unidimensional bodies involving 'second order' materials (see [7] ). where,
The relation between the minimizers of (PD) (for large and those of ( P~ ) plays a crucial role in our study of their structure. This relation was first investigated by Marcus [12, 13] where it was used in order to derive structural properties of minimizers of problem (PD) and of related constrained problems, in the case ~ = r2 -bp2 ~ ~ (w ) . In the present paper we pursue this investigation combining techniques of [12, 13] with turnpike techniques as in Zaslavski [16, 17] .
One of our main results is the uniqueness of periodic minimizers of (P~ ) which is generically valid in a very precise sense.
For every potehtial 03C6 E (03B1, b2, b3) there exists a family of arbitrarily small perturbations {03C6s = 03C6 -I-so : 0 s 1}, such [13] : In the present work, as in [13] , the structure of minimizers of (PD) is described by observing their behaviour in a 'window' of fixed length (independent of which can be placed anywhere in D. The results of [13] apply to every integrand of the form f 596 M. MARCUS AND A. J. ZASLAVSKI includes the standard two-well potentials. The behaviour of minimizers of ( PD ) in a 'window' is described by integral estimates, involving 'mass' and 'energy'. The present results are in part generic, but they deal with a very large class of integrands and the behaviour of minimizers in a 'window' is described by pointwise estimates which provide considerably more detailed information.
For a precise statement of the results mentioned above we need some additional notation and definitions.
Let denote the infimum in with f E ,~G . Leizarowitz and Mizel [10] proved that, if f (w, 0, s), then (P~) possesses a periodic minimizer. Zaslavski [15] showed that the result remains valid for all f E ,~G . The asymptotic turnpike property for optimal control problems was studied in [4, 5] . The more standard turnpike property (for problems on finite intervals) is well known in mathematical economics and several variants of it have been studied (see, e.g. [11] and [6, Ch.4 and 6] 
D
Another useful ingredient in our proof is the following result for which we refer the reader to [10] (proof of Proposition 4.4) and [16] . PROPOSITION (TGiven x, y e E let vl (resp. v2) be a minimizer of problem with z = (w, w')(l) (resp. with ( = (w, w')(T -l)). [14] . Their proof uses the special symmetries of the integrand.
Proof. -Let E = ~T E ~0, oo) : w'(T) = 0~. We Step 2. Therefore (3.13) holds and our claim is proved. In view of Lemma 3.3 this implies that D* is a minimal element.
In order to verify the last statement of the lemma, observe that if Di, D2 are two distinct minimal elements of D then, by Lemma 3.3, Di n D2 = 0. Therefore, the uniform boundedness of ~ ( f ) and (3.13) The following lemma shows that given E > 0 and a (g)-good function v, for sufficiently large T the restriction of (v, v') to [T, T + Tw] is within E of a translation of (w, w' ) . [3] for each Tl E > Tl.
It is easy to see that for each t E jRT ogether with (B.6), Lemma 2.8 
